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urces were tested in 1995; these included the exhaust 
1 and coke-fired rotary kiln # 6 after it passed 

through a baghouse; the exhaust from the coal and coke-fired 
rotary kiln # 10 after it passed through a venturi scrubber; the 
exhaust from the natural gas-fired vertical kiln # 5; and the 
exhaust fro4 a natural gas-fired stone dryer after it passed _, 

through a baghouse. 
plant's questionnaire, rotary kiln # 6, rotary kiln # 10, and 
rotary kiln # 5 were operating at 88 percent, 85 percent, and 113 
percent of their design capacities, respectively, during 
testing.' ~ 

Based on design capacities reported in the 

Two sources were tested in 1997; these included the exhaust 
from the coal and coke-fired rotary kiln # 10 after it passed 
through a venturi scrubber, and the exhaust from the coal and 
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hydrocarbons 
(NOx); EPA 
Method. 10 
for measuring 
from both 
The E’M: data 
collected 
filter 
1997 testing 
chloride 

coke-fired totary kiln # 8 after it passed through a venturi 
scrubber. Both kilns burn an 80/20 mixture of coal and coke, 
with coal b ing 80 percent of the fuel. 
capacities eported in the plant’s questionnaire, rotary kiln 
# 10 and ro ary kiln # 8 were operating at 94 percent and 95 
percen.t of heir design capacities, respectively, during 

Based on design 

test i.n.g . i 
(THC); EPA Method 7E for measuring nitrogen oxides 

for measuring carbon monoxide (CO) ; and EPA Method 201A 
particulate matter (PM). Method 201A determines PM 

the “front half” and “back half” of the sampling train. 

only on the front half , i.e. , on and upstream of the 
(equ:-valent to what is measured for EPA Method 5). The 

Method 6C for measuring sulfur dioxide (SO,); EPA 

in this memo were calculated to represent PM 

included EPA Method 26 A for measuring hydrogen 
(HC1) emissions. 

Summary of $ata 

Table is a summary of emissions data as reported in the 
1995 test r port and the 1997 test report excerpt, and as 
calculated y RTI. The following are key points regarding this 
table : I 

T e test report and test report excerpt gave 
c ncentrations for gases in ppmvd and PM in gr/dscf at 

O R  t e percent oxygen in the stack. Except for rotary 
In # 6 (discussed below), the calculated 
ncentrations are the reported concentrations adjusted 
seven percent oxygen. 

e test report and test report excerpt gave mass 
ission rates in lb/hr and the average limestone feed 
te for each kiln and stone dryer. Except for rotary 
In # 6, emissions in lb/ton of limestone (IS) were 
lculated by dividing the reported mass emission rate 
the reported limestone feed rate. Note, limestone 
ed rates to the kiln and dryer are CBI, and thus are 
t shown in Table 1. Mass emission rates are also not 
own in Table 1 to prevent calculation of limestone 
ed rates from lb/ton of limestone. 

0 T$e reported THC measurements are based on propane. 
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a The baghouse that controls the exhaust from rotary kiln 
# ~ 6  has three stacks. Flow rate, concentrations, and 
mass emission rates were reported for each stack. The 

of a pollutant from all three 
was calculated by taking a weighted average 
on flow rates) of the reported average 

of the pollutant from each stack; this 
adjusted to seven percent oxygen. 
Is of a pollutant from all three 

reported limestone feed rate. 

The 

by summing the reported average 
the pollutant from each stack and 

Table 2 is a summary of kiln emissions data from Mississippi 
Lime (as by RTI in Table 1) and from previous testing 

comparison purposes. The following are 
Lime Association (NLA); the EPA and NLA 

levels from five of the six controlled kilns (four 
baghouses and one with a wet scrubber) ranged from 
to 0.484 lb/ton of Is; these levels are well 

low the 0.6 lb PM/ton Is limit set by the New Source 
rformance Standard for rotary kilns. The PM level 
om rotary kiln # 10, which is controlled by a venturi 
rubber, was 0.62 lb/ton of Is. The PM level from the 
controlled vertical kiln # 5 was 1.28 lb/ton of Is. 

T e THC level from the uncontrolled vertical kiln # 5 
w s 63.8 ppmvd at seven percent oxygen (0.608 lb/ton of 

4.8 to 15 ppmvd at seven percent oxygen and from 0.02 
t 0.059 lb/ton of Is. 

11). THC levels from the controlled kilns ranged from 

1 emissions are shown for four rotary kilns; two fire 
a1 and two fire an 80/20 mixture of coal/coke. Three 
the kilns are controlled by wet scrubbers and one is 

ntrolled by a baghouse. HC1 emissions from the three 
rubbers ranged from 2.1 to 5 ppmvd at seven percent 

and from 0.017 to 0.028 lb/ton of Is. The HC1 

(0.785 lb HCl/ton of Is). 
from the baghouse was 103 ppmvd at seven percent 

a C q  emissions from vertical kiln # 5 were substantially 
hqgher than CO emissions from rotary kilns # 10 and # 6 
(3788.88 ppmvd at seven percent oxygen compared to 
14.44 and 26.1 ppmvd at seven percent oxygen). 



4 

Becausd 
information 
of the 
recently 
test protocol 
instrumental. 
found that 
that measured 
26 may be 
laboratory 
is biased 

NOx emissions from rotary kilns # 10 and 6 were 
ibstantially higher than NOx emissions from vertical 

k “7 In # 5 (353.87 and 511 ppmvd at seven percent oxygen 
c4mpared to 17.79 ppmvd at seven percent oxygen). 

the 1997 data was provided as an excerpt, 
was not available to assess data quality. In terms 

applicability of Method 26A for measuring HC1 emissions, a 
completed study that compared the results of a draft 

using the gas filter correlation infrared (GFCIR) 
method (proposed EPA Method 322) and EPA Method 26 

ECL measured by GFCIR was typically much higher than 
by Method 26.5 HC1 emissions measured by EPA Method 

xderestimated by a factor of 2 to 25.6 Subsequent 

significantly low due to a scrubbing effect in the 
recovery efficiency analyses suggested that Method 26 

Asses!sment of Data Quality for Mississippi Lime Data 

For th 1995 data, the test report provided a discussion of 
how field a d lab procedures were carried out. Based on this 
discussion, it appears that emissions data were collected and 
analyzed ap ropriately. However, the test report did not explain 
why vertica kiln # 5 had a measurement of 7 ppmvd at seven 
percent oxy en during run 1 compared to 3591.34 and 8194.62 ppmvd 
at seven pe 1 cent oxygen for runs 2 and 3; the latter two data 
points are elatively high compared to CO measurements for the 
other kilns 

Process Operations during testing at Mississippi Lime 

The te t report and test report excerpt did not provide a 
discussion f process operations during the 1995 and 1997 tests. 
However, as noted on page one of this memo, during both tests, 
all kilns w re operating at production capacities greater than or 
equal to 85 i percent of their reported design capacities. 
Recommendatqons for Testing at Mississippi 

LOW HCd concentrations do not warrant cesting at Mississippi 
Average THC concentrations may or may not warrant testing. Lime. 

Average THC iconcentrations at seven percent oxygen ranged from 
12.85 to 63.~8 ppmvd; however, at actual conditions (i.e./ at 
15,50 perceqt oxygen) these concentrations ranged from 10.83 to 
24.8 ppmvd. 1 If based on the latter, testing is not recommended. 
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